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Multiple Sclerosis- Chronic Neurodegenerative Disease

• Multiple Sclerosis (MS) is a chronic inflammatory 
demyelinating and degenerative disease of the Central 

Nervous System (CNS) affecting both the Brain and the Spinal 
Cord.  



ΓΕΝΕΤΙΚΟΙ ΚΑΙ ΠΕΡΙΒΑΛΛΟΝΤΙΚΟΙ ΠΑΡΑΓΟΝΤΕΣ



Hypothesis of the origin of Multiple Sclerosis

•Probable origin from South Scandinavia (12th

century AC).

•Vikings with their fleet travelled a lot through 
sea transferring genes and other 
environmental(?) factors to all areas they 
invaded.

•Major destination and invasion: the British 
Islands and from there to their colonies.

•For many years they mastered and dominate in 
all known seas and participated in Byzantine 
army. They even took part in crusades.



We identified 233 statistically 
independent associations with 
MS susceptibility that are 
genome-wide significant. The 
major histocompatibility complex 
(MHC) contains 32 of these 
associations, and one, the first MS 
locus on a sex chromosome, is 
found in chromosome X. The 
remaining 200 associations are 
found in the autosomal non-MHC 
genome.

Patsopoulos NA, Baranzini SE, Santaniello A, Shoostari P, Cotsapas C, Wong G, et al. 
Multiple sclerosis genomic map implicates peripheral immune cells and microglia in 
susceptibility. Science (2019) 365:eaav7188. doi: 10.1126/science.aav7188
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Experiments provide evidence for a direct biological 
interaction between HLA-DRB1, the main MS 
susceptibility locus, and vitamin D, a key candidate for 
mediating the environmental effect. The role of this 
interaction in disease etiology remains to be discovered 
but it is plausible that a lack of vitamin D in early 
childhood can affect the expression of HLADRB1 in the 
thymus. It can be speculated that a general reduction in 
the expression of disease-associated class II alleles 
including HLA-DRB1*15 in the thymus during early life 
might result in loss of central tolerance, perhaps 
increasing the risk of autoimmunity in later life.

A conserved vitamin D response element (VDRE) confers responsiveness to 
vitamin D to HLA–DRB1. Schematic illustrating the role of a proximal VDRE at 

the HLA–DRB1 gene that confers vitamin D responsiveness through binding of 
vitamin D receptor (VDR)/RXR.

Genes and Immunity (2010) 11, 99–112

ΠΕΡΙΒΑΛΛΟΝΤΙΚΟΙ ΠΑΡΑΓΟΝΤΕΣ ΚΑΙ ΠΟΛΛΑΠΛΗ ΣΚΛΗΡΥΝΣΗ
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We identified 233 statistically 
independent associations with 
MS susceptibility that are 
genome-wide significant. The 
major histocompatibility complex 
(MHC) contains 32 of these 
associations, and one, the first MS 
locus on a sex chromosome, is 
found in chromosome X. The 
remaining 200 associations are 
found in the autosomal non-MHC 
genome.

the myeloid component highlights a possible 
role for microglia that requires further 
investigation and the B cell component



Compared with healthy individuals, patients with MS show higher 
frequencies and activation states of self-reactive B lymphocytes 

(cells with red nuclei), in addition to impaired functions of 
regulatory immune compartments, indicating a lower threshold 
for breakdown of self-tolerance to CNS antigens. Strong innate 
immune activation during primary EBV infection could facilitate 

activation and expansion of autoreactive and polyspecific (that is, 
both autoantigen-specific and viral-antigen-specific [cells with 

blue nuclei]) T and B cells. These cells could be maintained in the 
presence of continuous antigen exposure. In addition, latent EBV 

infection confers B-cell (anti-EBNA-1-producing plasma cells) 
survival advantages and could rescue autoreactive B cells from 

apoptotic deletion during B-cell development and differentiation. 
Homing of these rescued autoreactive lymphocytes, which can 

immuno-modulate and present antigen to T cells, to the inflamed 
CNS might contribute to the immunopathology of MS. 

Nature Reviews Neurology 8, 602-612 (November 2012)

EBV VIRUS AND MULTIPLE SCLEROSIS



• We tested the hypothesis that MS is caused by 

Epstein-Barr virus (EBV) in a cohort comprising more 

than 10 million young adults on active duty in the US 

military, over the course of a 20-years, between 1993 and 
2013.

• We identified 955 of whom were diagnosed with MS 

during their period of service.
• There were 801 MS cases and 1566 controls with samples 

available to assess EBV infection status (at least 3 samples)

The risk ratio for MS according to EBV status. EBV 

seroconversion by the time of the third sample and EBV 

seropositivity at the time of the first sample were associated with 

a 32-fold and 26-fold increased risk of developing MS, 
respectively.

EBV negative at baseline and with EBV measurement in three samples. A 
significantly higher proportion of individuals who later developed MS 
were EBV positive in the second and third samples compared with 
individuals who did not develop MS 



Risk factors for MS onset in the context of 

EBV
• Viral infections apart from EBV
• Genetics
• Sun exposure and vitamin D
• Lung-irritating agents
• Obesity
• Other potential risk factors (microbiome 

and PUFAs)



In vivo plasma cell generation outside the central nervous system 
may occur outside or (in most cases) within lymph secondary 
lymphoid tissue/GCs. In case GC processes (class switch 
recombination/somatic hypermutation) are involved, plasma blasts 
may be generated with a selection advantage for becoming long-lived 
plasma cells. Those reside in survival niches, enabling ongoing 
immunoglobulin production (stable immunoglobulin levels). 
In vivo plasma cell generation within the central nervous system 
probably takes place in ectopic lymphoid follicles. Here functionally 
inferior GCs compared with the ones of secondary lymphoid tissue, 
generate plasma blasts without the selection advantage for becoming 
long-lived plasma cells. 

Abbreviations: B, B cell (naive/ memory); PB, plasma blast; PC, plasma cell; CNS, central 

nervous system; SLT, secondary lymphoid tissue; TZ, T-cell zone; GC, germinal centre; Bm, memory B 
cell; PCsl, short-lived plasma cell; PCll, long-lived plasma cell; SN, survival niche; ELFs, ectopic 
lymphoid follicles

VITAMIN D AND B-LYMPHOCYTES*

Immunology 2015; 147: 275–284*



Η ΦΛΕΓΜΟΝΗ



Multiple Sclerosis- Chronic Neurodegenerative Disease

• Multiple Sclerosis (MS) is a chronic inflammatory 
demyelinating and degenerative disease of the Central 

Nervous System (CNS) affecting both the Brain and the Spinal 
Cord.  



There are two different types of inflammation in MS patients: 

The first pattern, which is associated with:

the focal bulk invasion of inflammatory cells into the brain and

the formation of new focal lesions mainly in the white matter. 

• Due to a major disturbance of the blood-brain barrier.

• With lymphocytes entering the brain in the course of immune 
surveillance, 

• Lymphocyte recognition of their cognate-antigen within the 
central nervous system, 

• Re-activation of these lymphocytes, 

• Production of a variety of pro-inflammatory mediators, 
activation of microglia and 

• Recruitment of additional cells and serum components through 
the impaired blood-brain barrier. 



A major hypothesis in multiple sclerosis 
pathology is that a CNS antigen-specific 

immune activation occurs first in the 
periphery and is then transferred to the 

previously unaffected CNS. 
After migration to the lymph nodes, a few of 
these antigen-specific T cells and B cells will 

invade the CNS compartment during the pre-
phagocytic phase of lesion development.

The release of inflammatory mediators will 
open the blood–brain barrier and attract the 

influx of monocytes and additional 
lymphocytes and other serum components, 
leading to the formation of the phagocytic 

lesion.

Outside-in Model



In an alternative hypothesis, an 
initiating event within the CNS causes 
the subsequent activation of resident 
microglia and an amplification of the 
immune reaction, with a secondary 
recruitment of adaptive and innate 

immune cells. 
In this hypothesis, a primary defect of 

oligodendrocytes (eg, a genetic 
mutation/ viral/ toxic agent) leads to 

spontaneous oligodendrocyte death and 
consecutive activation of microglial cells, 

which would account for the changes 
noted in pre-phagocytic lesions

In this proposed hypothesis, antigens 
drain out of the CNS into deep cervical 

lymph nodes to induce a secondary 
adaptive immune response in the 

periphery.

Inside-out Model



Multiple Sclerosis- First Pattern of Inflammation



There are two different types of inflammation in MS patients: 
• The second pattern of inflammation in the MS brain is an inflammatory reaction, which 

accumulates in the large connective tissue spaces of the brain and spinal cord, dominantly 
affecting the meninges and the large periventricular Virchow Robin spaces. B-cell lineage, CD20 
positive cells are most frequent in active lesions, but the majority of cells present in chronic 
lesions are plasma blasts and plasma cells. In the meninges and perivascular space this 
inflammatory reaction is present diffusely but it may form focal aggregates or structures, which 
resemble tertiary lymph follicles with clearly separated T-cell, B-cell, and plasma cell areas.

• In contrast to the inflammatory reaction in classical active white matter lesions blood-brain 
barrier damage is minor or absent in this compartmentalized inflammatory reaction in chronic 
progressive MS. The meningeal and perivascular infiltrates are associated with slow expansion to 
the white and gray matter. Tissue injury may at least be partly mediated by a cascade involving 
microglia and macrophage activation, oxidative injury, and mitochondrial damage. Soluble 
factors, produced by the inflammatory cells, may exert tissue damage either directly or indirectly 
by the activation of microglia or macrophage and also astrocytes.



A large proportion of people with multiple sclerosis (MS) 

continue to experience clinical deterioration despite a lack of 

overt ongoing inflammatory disease activity. To this end, such 

patients exhibit disability progression despite being relapse-free 

and exhibiting neither contrast-enhancing T1-weighted (T1w) 

lesions nor new or enlarging T2-weighted (T2w) lesions on 

magnetic resonance imaging (MRI). This is often referred to as 

progression independent of relapse activity (PIRA) or smouldering 

MS. 

In relapsing-remitting MS (RRMS), the effective therapeutic suppression of relapses does not 
always correlate with the prevention of long-term disability accumulation, thus highlighting a 
disconnect between mechanisms underlying inflammatory attacks and those responsible for 

disease progression.

JAMA Neurol 2020; 77: 1132–1140



(A) Active cortical lesions are associated with inflammatory infiltrates in 

the meninges, which are composed of CD8+ T-cells (red), CD20+ B-cells 

(green) and plasma cells (blue). Active demyelination occurs at a distance 

of the inflammatory infiltrates and is associated with activated microglia 

(blue lesion rim). The lesions gradually expand from the pial surface of 

the cortex toward the depth of the gray matter. Lymphocyte infiltrates 

are rare or completely absent in the cortical tissue and in particular at the 

zone of active demyelination. It is suggested that the inflammatory 

infiltrates in the meninges produce a soluble factor, which induces 

demyelination and neurodegeneration either directly or indirectly through 
microglia activation (arrows).

(B) In slowly expanding lesions in the white matter T-cell, B-cell 

and plasma cell infiltrates are present in the large perivascular 

Virchow Robin spaces. Active demyelination and 

neurodegeneration occurs at a distance and is associated with 

microglia activation. Also in these lesions it is suggested that 

demyelination and neurodegeneration is driven by a soluble factor, 
produced by the perivascular lymphocytes or plasma cells (arrows).

Slowly expanding lesions in progression of MS in the cortex and the white matter.



Multiple Sclerosis- Second Pattern of Inflammation



The immunopathological appearance of active demyelinating lesions in established MS 

is uniform. Consistent presence of complement, antibodies, and Fc receptors in 

phagocytic macrophages suggests that antibody- and complement-mediated myelin 

phagocytosis is the dominant mechanism of demyelination in established MS.

C5b-9 immunopositivity is consistently found on and within macrophages (arrows) in 

inflammatory demyelinating areas (E) but not in inflammatory non-demyelinating areas 

(F).

C3d immunostaining is observed on a myelin sheath that is 

in close contact with macrophages (arrows) (I); 

immunostaining is more intense at the interface 

(arrowhead) of the myelin sheath and the macrophage (J). 

C4d immunostaining on a myelin sheath that is surrounded 

by macrophages (arrows) (K).



A myelin sheath 

located within a 

microglial stains 

positively for 

C3d.

Edge of a lesion stained for activated complement (C3d). 

Scattered, short linear deposits of C3d are present in 

myelinated margin.



(A) Acute MS exacerbation: 
1. Complement factors leak through a compromised BBB. T 
and B cells infiltrate the parenchyma and are activated by 
myeloid APCs. 
2. Activated C3b and C3d deposit on myelin promoting its 
opsonization. C1q binds resting microglia and modulates its 
phenotype switch to disease-associated microglia (DAM). 
3. Downstream activation of complement leads to MAC 
formation and damage to the myelin membrane.

(B) Progressive MS: 
1. Complement and other factors are secreted by DAM and by 
the tertiary lymphoid tissue (TLT) and diffuse into the brain 
parenchyma. 
2. C3-bound myelin products are opsonized by myeloid cells 
and activated microglia. 
3. In this stage, MAC formation exerts protective effects 
through the apoptosis of inflammatory cells and prevention of 
OLG apoptosis



Η ΘΕΡΑΠΕΙΑ



2022

, Active RRMS (EMA) 

Diroximel 
Fumarate 
9/2021
ΕΜΑ

Ublituximab
12/2022 Active 
Relapsing  MS 
FDA

2023

Ublituximab
03/2023 Active 
Relapsing  MS 
EMA Positive 
Opinion



DIAGNOSIS

Definite  MS

Low/ moderate  disease 
activity 

ABCRs, DMF, TRF

Stable

High disease activity  or 
high risk of progression

Consider more potent 
regimens

(Fingo or mAbs)

Breakthrough disease

Evaluate EDSS

EDSS<3

Cycle or Escalate to more 
potent regimens

EDSS≥3

Escalate to more potent 
regimens

CIS

Copaxone/

INF/TRF

RIS

Re-evaluate 
annually/

Treatment?

Other 
Diagnosis

ΠΡΩΤΟΚΟΛΛΟ ΘΕΡΑΠΕΙΑΣ- ΚΛΙΜΑΚΩΤΗ ΠΡΟΣΕΓΓΙΣΗ
ESCALATION THERAPY

Re-Evaluate

Ευρωπη, ΕΝΕ, Κύπρος



Μελέτη ΤΟP, 15 έτη: επιδεικνύει το όφελος που 
προσφέρει το natalizumab μακροπρόθεσμα

Trojano et al, EPO-658, EAN, 07-2023

Ο ARR κατά τη διάρκεια κάθε έτους θεραπείας με natalizumab

Οι ασθενείς που έλαβαν Natalizumab παρουσίασαν συνολική 
μείωση του ARR κατά 91% στο διάστημα των 15 ετών.

Natalizumab





Annualised Protocol Defined Relapse Rate by Year 

aThe total number of relapses for all patients in the treatment group divided by the total patient-years of exposure to that treatment. bDBP year 1 and DBP year 2 data include the intention-to-treat population (number of patients available); year 3 (OLE year 1), year 4 

(OLE year 2), and year 5 (OLE year 3) data include the OLE ITT population (number of patients available). Clinical cutoff date: February 5, 2018GEE Poisson Model ITT population. Adjusted ARRs from Week 48 to OLE Week 288 (Year 7.5). Adjusted by randomised 

treatment, study, baseline EDSS (<4.0 vs ≥4.0), geographical region (US vs ROW), year and treatment-by-year interaction. 

ARR, annualised relapse rate; DBP, double-blind period; EDSS, Expanded Disability Status Scale; GEE, generalised estimating equation; IFN, interferon; ITT, intention-to-treat; OCR, ocrelizumab; OLE, open-label extension; PwRMS, patients with RMS; ROW, rest of 

world; RMS, relapsing multiple sclerosis.

Weber MS, et al. Presented at MSMilan 2023 (P302).
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OPERA I/II

ARR decreased year-on-year from the pre-switch year to Year 10 in IFN–OCR switcher and was maintained 

at low levels in all patients treated with OCR

After 10 years in 

PwRMS continuously 

treated with OCR, 

the ARR (0.017) was 

equivalent to a relapse 

almost every 60 years 











Early initiation of Ocrelizumab lowers by 42% the 
risk of requiring a walking aid in RMS

CDW, confirmed disability worsening; CI, confidence interval; HR, hazard ratio; IFN, interferon β-1a; OCR, ocrelizumab; PPMS, primary progressive multiple sclerosis; PwRMS, patients with relapsing multiple sclerosis; 

RMS, relapsing multiple sclerosis.
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Over 10 years, in PwRMS there was a 42% reduction in the risk of 

requiring a walking aid in those who initiated ocrelizumab earlier vs delayed treatment

After 10 years, >90% PwRMS treated with continuous ocrelizumab did not require a walking 

aid

All patients treated

with open-label OCR

Patients 

treated

with IFN

or OCR

HR (95% CI) = 0.58 (0.41, 0.84) p=0.0030. Risk reduction: 42%
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Time to onset of confirmed disability worsening (years)

OPERA I/II

IFN beta-1a/OCR 600mg 823 789 757 719 699 672 660 644 637 586 579 569 566 556 553 539 537 523 520 512 509 501 501 494 492 478 477 467 464 455 452 445 442 432 429 423 418 413 409 392 389 335 310 158 122

OCR 600mg/OCR 600mg 822 793 778 766 758 746 737 726 717 689 680 664 660 638 638 627 625 611 609 593 593 583 577 571 566 555 554 542 541 529 523 510 505 491 489 476 472 458 453 435 431 371 328 160 135

91.9%
of OCR-OCR

patients did 

not require a 

walking aid at 

10 years

Difference in progression to walking aid 

associated with IFN-OCR patients’ 2-

year delay in starting OCR remained 

at 10 years

Hauser SL, et al. ECTRIMS 2023 (P304). 





Time to First Relapse by Treatment Strategy Cohort

Spelman et al, JAMA Neurol. 2021;78(10):1197-1204.

Time to Confirmed Disability Progression 
by Treatment Strategy Cohort

Πρώιμη θεραπεία με φάρμακα υψηλής αποτελεσματικότητας – ένα 
διαρκές πλεονέκτημα



Progression Independent of 
Relapse Activity (PIRA)





Πρώτα αποτελέσματα 
αναμένονται 2025 +



ΤΕΛΕΥΤΑΙΑ  ΔΕΔΟΜΕΝΑ



Fibrinogen deposition has been previously 
found to be associated with blood-brain barrier 

disruption, neuroinflammation, and 
neurodegeneration in MS.

First Inflammation Pattern

• Innate immunity, plays a relevant role in MS pathogenesis. It represents the 
immediate non-specific defense against infections through the intrinsic 
effector mechanism “immunothrombosis” linking inflammation and 
coagulation.

• Decreased cerebral blood volume (CBV), cerebral blood flow (CBF)/ regional 
CBF, and prolonged mean transit time (MTT) have been widely demonstrated 
by MRI in MS patients.

• Coagulation/complement and platelet activation during MS relapse, could be 
related to CBF decrease.

• Early vascular endothelial cell activation which may progress to “vasculitis” 
and vascular occlusion with fibrin deposition was identified.

• The vascular changes were seen before cerebral parenchymal reaction and 
demyelination and were not seen in control cerebral tissues.

• It was proposed that vascular endothelial cell activation may be an early and 
pivotal event in the evolution of multiple sclerosis,



Second Inflammation Pattern

• Compartmentalized inflammation within the meninges of 
MS patients is spatially related to subpial/ perivascular 
demyelination, which accounts for about 70% of GM 
demyelination in progressive MS and neuronal/glial 
alterations in the adjacent GM, following a “surface-in" 
gradient from the pial surface toward the WM.

• Regional differences in CSF flow might facilitate focal or 
diffuse intrathecal trapping of immune cells and stasis of 
inflammatory molecules, which may diffuse through the pial 
surface toward the inner cortical layers/WM.

• Veins and venules in or at a distance from active MS lesions 
frequently exhibit an inflammatory lymphocytic reaction located 
only in the vessel wall (a form of local venous vasculitis or cerebral 
venulitis).

• Collagenosis of the veins could prevent exchange between the 
surrounding CSF and the venous blood that may act as a drainage 
for waste products of the brain.

• These effects may affect the function of what is referred to today as 
the glymphatic system (an increase in transmural pressure prevents 
the usual flow of metabolic wastes into the venous system).



CD 20
Bruton’s tyrosine kinase (BTK) is a critical 

molecule in intracellular signalling from the 
receptor of B cells and receptors expressed 

in the cells of the innate immune system

BTKs



Bruton’s tyrosine kinase inhibitors, which are 
very small molecules, address not only the 

adaptive but also the innate immune system 
and can reach the CNS easily



Important milestones in the drug therapy of MS have been achieved in the last 10
years. While the focus was initially on controlling acute relapses of MS, efforts are
increasingly moving in the direction of establishing therapy options for
progressive disease. Great hopes are pinned on the class of Bruton’s tyrosine
kinase inhibitors, which address not only the adaptive but also the innate
immune system, which is thought to be responsible for the maintenance of
chronic MS disease progression



• Over the last three decades, immune therapy for MS has passed important milestones, effectively controlling clinical 
and MRI activity, even in patients with significantly active disease, slowing the accumulation of disability and delaying 
entry into the secondary progressive phase

• Despite modest advances with SPMS or PPMS, progression has been a stumbling block for therapy. Progression in MS is 
complex and is thought to depend on different factors, some of which are not well understood. Persistent inflammation 
within the CNS stands out as one of the candidate factors. Inflammation accompanies myelin damage alongside the 
evolution of the disease

• In chronic stages, BBB permeability is restored, preventing the entry of therapeutic agents. Compartmentalized or 
“trapped” inflammation in the CNS has become an important challenge for therapy, and it may be a major contributor 
to myelin and axonal damage.

• For MS, the availability of a family of new drugs that can reach therapeutic concentrations inside the CNS, counteract 
the inflammation driven by B cells, and modulate the critical players in innate immunity, such as macrophages and 
microglia, is a therapeutic promise.

• If BTK inhibitors effectively control persistent compartmentalized CNS inflammation, this could represent a great step 
toward the prevention of MS progression





• There are currently five BTK inhibitors in Phase III clinical trials for either relapsing 
or progressive MS: Sanofi’s tolebrutinib, Roche’s fenebrutinib, Novartis’ 
remibrutinib, InnoCare’s orelabrutinib, and Merck KGaA’s evobrutinib.

• Both tolebrutinib and orelabrutinib have had partial clinical holds (holds on new 
enrollment) placed by the FDA due to raised liver enzymes and potential liver 
injury, as did evobrutinib in April 2023 and fenebrutinib in December 2023. 

ΤΑ ΓΕΓΟΝΟΤΑ



(A) Acute MS exacerbation: 
1. Complement factors leak through a compromised BBB. T 
and B cells infiltrate the parenchyma and are activated by 
myeloid APCs. 
2. Activated C3b and C3d deposit on myelin promoting its 
opsonization. C1q binds resting microglia and modulates its 
phenotype switch to disease-associated microglia (DAM). 
3. Downstream activation of complement leads to MAC 
formation and damage to the myelin membrane.

(B) Progressive MS: 
1. Complement and other factors are secreted by DAM and by 
the tertiary lymphoid tissue (TLT) and diffuse into the brain 
parenchyma. 
2. C3-bound myelin products are opsonized by myeloid cells 
and activated microglia. 
3. In this stage, MAC formation exerts protective effects 
through the apoptosis of inflammatory cells and prevention of 
OLG apoptosis



The complement system is an evolutionarily conserved proteolytic 
cascade, consisting of over 40 components

Complement plays a key role as part of innate immunity, eliminating 
pathogens and damaged cells, directly killing bacteria by forming the 
so-called membrane attack complex (MAC), and promoting 
inflammatory responses via the generation of anaphylatoxins

The activation of the complement system can be triggered via three 
pathways: the classical pathway, the lectin pathway, and the alternative 
pathway

Each of the activation pathways leads to the formation of C3 

convertase (C4bC2b or C3bBb) that cleaves the third complement 
component (C3) into the C3a and C3b fragments. 

In the next step of the activation cascade, we have the proteolytic 

cleavage of C5. C5 activation results in the release of C5a and the 

formation of MAC, a.k.a. the terminal complement complex, C5b-
9.

C3a and C5a are peptides with anaphylatoxin properties and 

function as fluid-phase inflammatory mediators. They exert their 

biological

effects mainly through membrane-bound receptors. These 

receptors can propagate proinflammatory signals to induce 

cytokine/chemokine release and mediate the chemoattraction and 
activation of neutrophils and macrophages

ACTIVATION MODE
Classical: antibodies and antigens
Lectin: Lectins and sugars
Alternative: Pathogens and 
damaged tissue



Currently available complement inhibitors used in clinical trials of 
neurologic and non-neurologic diseases



Effects of complement 
inhibition in MS animal 

models.

Major difficulty: poor penetration of closed BBB- Techniques to overcome this obstacle



• It has been hypothesized that defective elimination of EBV-infected B cells 
by cytotoxic CD8+ T cells predisposes to MS by allowing EBV-infected 
autoreactive B cells to accumulate in the central nervous system (CNS). 

• This hypothesis predicts that adoptive immunotherapy to boost EBV-
specific CD8+ T-cell immunity might be an effective treatment for MS.

• AdE1-LMPpoly is a novel recombinant adenovirus vector encoding multiple 
CD8+ T-cell epitopes from three EBV latent proteins, namely EBV nuclear 
antigen-1 (EBNA1), latent membrane protein 1 (LMP1) and LMP2A.

• Because EBV-infected B cells in the brain in MS express the same three EBV 
proteins, adoptive immunotherapy with AdE1-LMPpoly might be an 
effective way to increase the number of CD8+ T cells available to eliminate 
EBV-infected B cells from the CNS.



39 μήνες μετά τη χορήγηση Ανοσοθεραπείας με ενεργοποιημένα Τ-λεμφοκύταρα (ΑΤΑ188) παρατηρείται σταθερή 
βελτίωση της αναπηρίας με μειωμένη εγκεφαλική ατροφία και αυξημένο σήμα στην εξέταση με MTR στις Τ2 εστίες, 

ενδεικτικό πιθανής επαναμυελίνωσης!  



Participant recruitment for this six-year research study focuses on multiple sclerosis (MS) that has 
remained active despite treatment. This study will compare high dose immunosuppression followed by 
autologous hematopoietic stem cell transplantation (AHSCT) to best available therapy (BAT) in the 
treatment of relapsing MS.



Ακόμα μέχρι και σήμερα δεν έχουμε αποτελεσματικές θεραπείες στην προοδευτική πορεία της νόσου, 
συμπεριλαμβανομένης και της σιωπηλής προόδου που εκδηλώνεται στην υποτροπιάζουσα μορφή και είναι 

ανεξάρτητη των υποτροπών (PIRA).

Η μερική αποτελεσματικότητα των θεραπειών κατά των Β-λεμφοκυτάρων (Rituximab, Ocrelizumab, Ofatumumab) 
στην προοδευτική πορεία της νόσου, οδήγησε στην προσπάθεια χορήγησης μεγαλύτερων δόσεων ή και πρώιμη 

έναρξη θεραπείας με πολύ αποτελεσματικά φάρμακα ώστε να αποτραπεί η δημιουργία ανθεκτικών στη θεραπεία 
συσσωρεύσεων Β-λεμφοκυττάρων τα οποία οδηγούν σε χρόνια νευροεκφύλιση πίσω από ένα κλειστό 

αιματεγκεφαλικό φραγμό (διαμερισματοποίηση)

Μια άλλη υποσχόμενη, παρά τις αρχικές δυσκολίες, περιοχή έρευνας αποτελούν οι αναστολείς της Τυροσινικής 
Κινάσης Bruton (BTK-Inhibitors) και οι πολύ πρόσφατα δοκιμαζόμενοι αναστολείς των παραγόντων του 

συμπληρώματος ουσίες οι οποίες και οι δύο αναστέλλουν τη δράση τόσο των Β-λεμφοκυτάρων όσο και της 
μικρογλοίας.

Η πολύ ισχυρή συσχέτιση του ιού EBV στην παθογένεση της Πολλαπλής Σκλήρυνσης μας οδηγεί στην ανάπτυξη 
καινοτόμων θεραπειών είτε προς την εξάλειψη του ιού από τα μολυσμένα Β-λεμφοκύταρα ή προς την εκλεκτική 

θανάτωση των Β-λεμφοκυτάρων που περιέχουν μέσα τους γενετικό υλικό του ιού EBV

Τέλος, θεραπείες νευρο-αποκατάστασης οι οποίες θα 
μπορούν να μειώσουν ή και να αναστρέψουν την αναπηρία 
μέσω διορθωτικών μηχανισμών, όπως: επαναμυελίνωσης, 
αξονικής αναγέννησης ή και νευρογένεσης αρχίζουν σιγά-

σιγά να εμφανίζονται στο προσκήνιο




